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INTRODUCTION:  

 No current disease modifying therapies for Alzheimer’s 

disease (AD)

 AD pathology dominated by Aβ/amyloid plaque accumulation 

as well as neurofibrillary tangles (NFT) composed mainly of 

microtubule associated tau protein

Nilotinib is a tyrosine kinase inhibitor and  FDA approved leukemia 

drug, 

Nilotinib promotes tau and Abeta clearance in mouse models

This study analyzes effects of nilotinib on expression of genes 

relevant to neuronal function and amyloid processing in SH-SY5Y 

human neuroblastoma cells.



MATERIALS AND METHODS

• SH-SY5Y (neuroblastoma line) cells thawed and initially cultured for one week.

• Cells are trypsinized, collected, and counted. Plated in DMEM-F12 medium for 3 days.

• Once the 3 day period is over and the cells have neurite growth, they are treated with 
0, 1, 5, and 10µM concentrations of nilotnib for a period of 6 hours in serum-free 
media supplemented with 5% PenStrep and 5% GlutaMAX

• 5% healthy control (HC)* or Alzheimer’s disease (AD) platelet-rich plasma (PRP) and 
platelet-poor plasma (PPP) is added for a period of 24 hours. 

• After the 24 hour period, cells are collected using TRIzol for RNA purification, reverse 
transcribed and then qRT-PCR is done to measure critical genes in amyloid precursor 
protein (APP) processing

• After the 24 hour period, cells are collected for protein using RIPA buffer and 
associated protease inhibitors and stored at -20o C for subsequent Western blots.



RESULTS

HC= Healthy controls

AD=Alzheimer’s disease

PRP: Platelet rich plasma

PPP: platelet poor plasma

-In the presence of 5% AD 

patient plasma, nilotinib

increased ADAM10 

compared to 5% AD 

plasma without nilotinib
(p=0.07). 

-27-OHase mRNA (not 

shown here) increased 

significantly with increasing 
nilotinib concentration 

(p=0.03).

-concentration-dependent 

trend towards increased 
AchE (p=0.08) and LRP 

(p=0.08) as dosage 

increased.

Nilotinib did not change 
significantly other mRNAs 

evaluated.



CONCLUSION

 Nilotinib may induce favorable effects in AD by 
increasing  ADAM10, LRP and 27-OHase.

 Clinical evidence demonstrates:

 ADAM10 reduces the generation of Aβ/amyloid plaques 
as well as decreasing tau NFT, promoting healthy 
balance of synaptic function of neurons.

 LRP directly protects against loss of neurons and 
promotes amyloid clearance.

 Dose dependent AchE could exacerbate AD by 
impairing transmission at cholinergic synapses causing 
further decline in Ach. 

 Increased 27-OHase via nilotinib would generate more 
of the blood-brain barrier permeable 27-
hydroxycholesterol and allow free flow of cholesterol to 
and from the brain. 

Nilotinib as well as other TKI inhibitors are worthy of further study as they 

may be beneficial in treatment of Alzheimer’s Disease.  


